Introduction
============

Acne is a chronic inflammatory disease of the pilosebaceous unit.[@b1-ccid-9-307],[@b2-ccid-9-307] The disease is most common during adolescence, affecting over 80% of teenagers, but also affects individuals pre- and postadolescence, with over 40% of adults in their twenties having acne.[@b3-ccid-9-307],[@b4-ccid-9-307] The prevalence of acne is greater in teenage boys compared with girls, although adult female acne is more prevalent than adult male acne.[@b4-ccid-9-307] This highly visible disease causes psychological effects, such as depression and anxiety, and can lead to facial scarring in up to 20% of teenagers.[@b1-ccid-9-307],[@b5-ccid-9-307] The resulting impact on patients' quality of life is estimated to be similar to that of other major medical conditions, including asthma, epilepsy, diabetes, arthritis, and coronary heart disease.[@b6-ccid-9-307] Acne has a particularly strong impact on teenagers, affecting their self-esteem and social functioning. The self-consciousness and social inhibition that the disease causes can affect school performance as well as participation in sports and social activities.[@b7-ccid-9-307]

Acne is a multifactorial disease that needs to be treated with an approach that can target as many of the underlying causative factors as possible. The disease results from the interplay of four key factors: increased sebum production, altered keratinization, colonization of the follicle by *Propionibacterium acnes*, and inflammation.[@b8-ccid-9-307] Current global treatment guidelines recommend fixed combination therapy with a topical retinoid and antimicrobial agent for the majority of acne patients.[@b8-ccid-9-307]

There is increasing interest in cosmetic products as components of acne patients' overall management plans, which can complement the medical regimen.[@b9-ccid-9-307],[@b10-ccid-9-307] In females, in particular, there is a need for cosmetic products that can effectively cover the signs of this highly visible skin condition to reduce the emotional impact of the disease. Use of cosmetics can also increase acne patients' adherence with their medical regimen, which is estimated to be poor in 50% of patients.[@b11-ccid-9-307] However, clinical studies of the efficacy and safety of existing dermatocosmetic treatments for acne are lacking, and some products need to be avoided as they may worsen, rather than improve, the disease.[@b10-ccid-9-307]

A novel face compact cream (FCC) was recently developed for skin affected by and prone to acne to provide patients with daily cosmetic camouflage specific for their lesions and also to have beneficial effects on the multifactorial components that cause acne. The components of the FCC and their effects on the underlying causes of acne are summarized in [Table 1](#t1-ccid-9-307){ref-type="table"}. The FCC contains selective photofilters to provide protection against ultraviolet B (UVB) rays, while allowing partial penetration of UVA rays. The rationale for this selective photofiltration is that specific wavelengths of UVA, around 400 nm, may have beneficial effects on acne-prone and acne-affected skin by providing anti-inflammatory effects,[@b12-ccid-9-307]--[@b14-ccid-9-307] whereas UVB has many negative effects, including the induction of inflammation,[@b15-ccid-9-307]--[@b18-ccid-9-307] increased proliferation of keratinocytes,[@b19-ccid-9-307] and increased sebum production.[@b20-ccid-9-307],[@b21-ccid-9-307] The other active components of the FCC target the principal pathogenic factors of acne. For example, the patented combination of 1,2-decanediol and *Salix alba* (willow bark extract) synergistically reduce *P. acnes* levels;[@b22-ccid-9-307] and 1,2-decanediol itself also reduces sebum production.[@b23-ccid-9-307] *S. alba*, vitamin B~3~ and soy isoflavones provide anti-inflammatory effects.[@b24-ccid-9-307]--[@b28-ccid-9-307] In addition, the vitamin B~3~ component improves the epidermal barrier, and vitamins C and E provide antioxidant effects.[@b29-ccid-9-307]

The objective of this pilot investigation into the FCC was to evaluate its real-life tolerability, potential for comedogenicity, and covering effect in a small group of female patients with facial acne.

Methods
=======

Patients
--------

Participants were recruited by dermatologists working at Farcoderm Srl (San Martino Siccomario, Italy) from their database of volunteers. Female patients with facial acne (10--25 open or closed comedones) aged ≥18 years were eligible for participation in this study. The patients were not receiving pharmacological treatment for their acne and had to agree not to use any acne treatment for ≥30 days before or during the study period. Patients were excluded if they were pregnant or if they were allergic to cosmetic products, toiletries, sunscreens, and/or topical drugs. Patients were also not eligible if they had any other skin disorders on the test area, or if they had a medical history of atopy, which could interfere with the study procedures. All patients provided written informed consent before participating in the study.

Study design
------------

This open-label study was conducted at the clinical trial research facilities of Farcoderm Srl under the supervision of the University of Naples in accordance with the latest version of the Declaration of Helsinki. This study was approved by the Scientific Ethical Board of the Department of Clinical Medicine and Surgery of University of Naples Federico II - Faculty of Medicine composed by Prof. Mario Delfino (dermatologist; University of Naples), Prof. Massimiliano Scalvenzi (dermatologist; University of Naples), and Drssa Gabriella Calabro (pharmacist; University of Naples). Participation in the study was voluntary and all patients were provided with information on the aims of the study and the potential risks involved.

The FCC (Acnacalm^®^/Acnapur^®^ moisturizing cream, MEDA, Stockholm, Sweden) was applied once daily in the morning for 28 days. During the first visit, the investigator showed the patient how to apply the FCC. Patients were advised to apply the product as a normal foundation makeup using sufficient quantity to cover all their facial lesions with the help of a sponge and mirror that were included in the packaging to facilitate application. During the week before the start of the study and during the study period, patients were asked to wash their face with an affinity gel detergent provided by the investigator. Patients were evaluated by the investigator after 14 and 28 days of using the FCC. The FCC conforms with European Union Regulation (CE) 1223/2009 on cosmetics.

Evaluations
-----------

Skin tolerability was assessed on days 0, 14, and 28 by the investigator. Erythema, edema, dryness, desquamation, tight feeling, itching, and burning were evaluated using the following scale: 1 =absent; 2 =slight reaction; 3 =moderate reaction; and 4 =evident reaction.

The comedogenic potential of the FCC was assessed by the investigator determining the number of comedones and inflammatory lesions on the face on days 0, 14, and 28. The cream was to be judged as noncomedogenic if the increase in the percentage of lesions was \<50%.[@b30-ccid-9-307]

On day 0, the covering effect of the FCC was evaluated in ten patients. Each of these patients applied 2 mg/cm^2^ of cream to a clean face under the supervision of the investigator who then took digital photographs of the treated area before and 30 minutes after application. Three trained assessors evaluated the covering effectiveness of the cream using the following scale: 1 =no covering; 2 =poor covering (natural skin color and imperfections are not sufficiently covered); 3 =fair covering (natural skin color and imperfections are partially visible); 4 =good covering (natural skin color and the majority of imperfections are not visible); and 5 =excellent covering (natural skin color and imperfections are not visible).

On day 28, patients completed a questionnaire that evaluated their satisfaction and opinions on the FCC. The following questions were asked: 1) Is the FCC effective? 2) Did the FCC improve your skin? 3) Did the FCC help you to be happier by giving you a more even complexion? 4) Is the FCC pleasant? 5) Are you satisfied with the FCC? and 6) Would you continue to use the FCC?

They also rated their facial skin using a visual analog scale (VAS) with scores ranging from 0 (no signs of acne) to 10 (serious acne). The VAS was chosen as it is an easy and intuitive way for patients to assess the severity of their acne.

All evaluations were carried out after the skin had been cleaned and before application of the FCC, with the exception of the day 0 evaluation of the covering effect, which was done 30 minutes after application of the cream.

Statistical analyses
--------------------

A sample of 20 patients was considered sufficient to provide initial information on the real-life tolerability and comedogenicity of the FCC; no formal sample size calculation was conducted. Ten patients were included in the evaluation of the covering effect as patients had to provide consent for their photographs to be taken and distributed. The patients also gave consent for their photos to be included in this study. Given that this parameter depended on the characteristics of the formulation to color the skin and could be objectively evaluated, a sample of ten patients was deemed appropriate.

Data were reported using descriptive statistics. The effect of the FCC on the number of facial acne lesions was statistically analyzed using the Wilcoxon signed-rank test.

Results
=======

This study enrolled 20 Caucasian adult female acne patients; their mean age was 33.4 years (range 21--46 years).

Tolerability
------------

Assessment of tolerability on days 0, 14, and 28 indicated that the FCC was well tolerated. Skin reactions, including erythema, edema, dryness, desquamation, tight feeling, itching, and burning, were absent in all patients at all evaluated time points, with no increase in frequency following application of the FCC versus baseline.

Comedogenicity
--------------

As shown in [Figure 1](#f1-ccid-9-307){ref-type="fig"}, 28 days of use of the FCC did not lead to an increase in facial acne lesions, demonstrating that the product is noncomedogenic. Instead, there was a significant 8.2% reduction in comedones and inflammatory lesions after 14 days (mean: 15.8 to 14.5 lesions; *P*=0.027) and a significant 15.8% reduction after 28 days (mean: 15.8 to 13.3 lesions; *P*\<0.001).

Covering effect
---------------

The FCC provided a good covering effect 30 minutes after application in 80% of patients and an excellent covering effect in 10% of patients as evaluated by three trained assessors ([Figure 2A](#f2-ccid-9-307){ref-type="fig"}). An example of the covering effect provided by the FCC is shown in [Figure 2B](#f2-ccid-9-307){ref-type="fig"}.

Patient satisfaction
--------------------

The patients in this study observed that the FCC led to an improvement in their acne. Before application, the mean VAS score for the patients' rating of their facial skin was 4.7. After 28 days of use, there was a 64% improvement in the mean VAS score for the patients' rating of their facial skin, which was reduced to 1.7 ([Figure 3A](#f3-ccid-9-307){ref-type="fig"}).

The patients also provided a positive opinion on the FCC ([Figure 3B](#f3-ccid-9-307){ref-type="fig"}): 90% agreed that the cream was effective; 80% agreed that the cream improved their skin; 95% agreed that the cream helped them to be happier by providing a more even complexion; and 100% agreed that the cream is pleasant. Furthermore, 100% of patients reported that they were satisfied with the FCC and 95% stated that they would continue to use the cream.

Discussion
==========

The results of this study indicate that the FCC can provide many potential benefits to acne patients. The effective cosmetic camouflaging effect of the cream provides an immediate improvement in the skin's appearance by covering the imperfections, which are typical of acne. Of particular importance in this regard was the demonstration that the FCC was well tolerated and that it was not comedogenic, which is a prerequisite for use on skin affected by or prone to acne. This is due to the specific formulation of the FCC (an oil-free vehicle without alcohol or perfume), which is designed to respect acne-prone and acne-affected skin. The components of the FCC also provide selective UV filtration and additionally target several of the underlying causes of acne (eg, the patented combination of *S. alba* and 1,2-decanediol reduce *P. acnes*,[@b22-ccid-9-307] and *S. alba* and Vitamin B~3~ reduce inflammation[@b24-ccid-9-307]--[@b27-ccid-9-307]) and so the cream was associated with a significant reduction in acne lesions after once-daily application for 28 days. Finally, the results of this study highlight the potential of this daily makeup product to complement the action of a pharmacological acne treatment to ensure optimal and rapid reduction of the signs and symptoms of this skin condition and avoid possible flares of acne.

The current study represents a pilot investigation of the real-life tolerability, potential for comedogenicity and covering effect of the FCC in a small group of female acne patients. The design of the study was chosen based on the endpoints that were being evaluated, and since the FCC is a dermatocosmetic product that is anticipated to have an adjuvant role in acne management, rather than treating acne per se. The efficacy of the FCC in reducing comedones observed in this study is not conclusive, but hypothesis generating, and should be further investigated in an appropriately controlled clinical study. The natural camouflaging effect provided by the FCC together with its beneficial effects against acne may together translate into a positive impact on patients' quality of life, which is severely affected by this highly visible skin condition.[@b6-ccid-9-307] In addition, the majority of patients in this study had a positive opinion of the FCC, with 95% of them reporting that the cream helped them to be happier, also suggesting that it may have a positive influence on patients' quality of life.

The beneficial effect of cosmetic camouflage on the quality of life of patients with acne and other disfiguring dermatological diseases has been demonstrated in several other studies. A study in 18 female acne patients showed a significant improvement in the Skindex-16 score (from 30.6 to 14.6, *P*\<0.01) and a significant reduction in anxiety assessed with the State-Trait Anxiety Inventory (from 45.6 to 37.4, *P*\<0.05) evaluated up to 4 weeks after patients were trained by a makeup artist to apply cosmetics suitable for acne-affected skin, while their acne was also treated.[@b31-ccid-9-307] Another study showed that a medical corrective makeup lesson in which patients received training on how to cover up apparent lesions led to a significant improvement in quality of life as measured using the Dermatology Life Quality Index (DLQI) in 25 acne patients (as well as in patients with other dermatological diseases) 1 month after the lesson (*P*=0.006).[@b32-ccid-9-307] These results were confirmed in a study that also showed a significant improvement in the mean DLQI score in 129 patients with facial dermatological conditions, including acne, 1 month after a corrective makeup lesson (from 9.9 to 3.5; *P*\<0.0001), with 99% of patients reporting a noticeable improvement in their face after makeup application.[@b33-ccid-9-307] A significant improvement in DLQI was also reported in a study of 20 female patients, including eight with acne and nine with rosacea, after once-daily application of decorative cosmetics for 2 weeks (9.2 to 5.5; *P*=0.0009).[@b34-ccid-9-307] Two further investigations into the effects of cosmetic camouflage in pediatric patients with a variety of visible skin anomalies also showed that the intervention was associated with a significant and sustained improvement in quality of life.[@b35-ccid-9-307],[@b36-ccid-9-307] The mean Children's DLQI decreased significantly from 5.1 at baseline to 2.1 at 6 months in the larger of these studies, which included 41 patients (*P*\<0.001).[@b35-ccid-9-307]

Some dermatologists may discourage acne patients from using makeup since they consider it may aggravate their condition.[@b33-ccid-9-307] Similarly, many acne patients consider that makeup may worsen the disease.[@b37-ccid-9-307] The results of this study challenge these opinions by showing the beneficial effects of this particular FCC, which contains specific ingredients that are beneficial in treating acne, in contrast to other commonly used dermatocosmetics for acne. The results highlight the need for dermatologists and patients to select appropriate well-tolerated, noncomedogenic, nonallergenic makeup products containing active ingredients against acne, which have a beneficial rather than detrimental effect against this common skin disease.[@b38-ccid-9-307] However, it should also be recognized that not every patient with visible acne will choose to camouflage their condition, and those who start to cover their acne lesions may feel pressure to always have to cover them up.

Limitations of the current study include its design without a control group, the small number of patients evaluated and the relatively short duration of follow-up. Future studies should evaluate this FCC over longer durations in larger population of patients and in combination with other pharmacological acne therapies versus appropriate controls. Additional studies could also evaluate the optimal duration of treatment, whether treatment is beneficial after lesion clearance, and any postuse effect of the FCC by including a wash-out dermatological assessment of study participants. This particular FCC was developed as makeup for use in females. As men are generally not comfortable with applying makeup, an alternative formulation may need to be developed and evaluated for use in covering acne in males.

In conclusion, the FCC evaluated in this study was well tolerated, noncomedogenic, and provided an effective covering of acne in this small group of female patients with 1 month of follow-up. The cream was positively perceived by patients in terms of improving their skin and mood, which may result in an improvement in their quality of life. The results of this study support the use of this FCC as daily makeup to cover skin imperfections with the additional potential benefit of reducing the signs and symptoms of acne. The results also support the use of other dermatocosmetic products that contain the same active ingredients as part of the daily skin care regimen for patients affected by acne.
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![Reduction in facial acne lesions (N=20).](ccid-9-307Fig1){#f1-ccid-9-307}

![Covering effect. (**A**) Evaluation of covering effect 30 minutes after application (N=10). (**B** and **C**) Example patients from the study showing the covering effect before (i) and 30 minutes after application (ii).](ccid-9-307Fig2){#f2-ccid-9-307}

![Patient evaluations.\
(**A**) Patient rating of acne before and after FCC. (**B**) Patient satisfaction with the FCC after 28 days of use.\
**Notes:** (**A**) "How do you judge your face skin before/after using FCC?" Scale (0=no signs of acne; 10=serious acne). (**B**) ^a^Gives you a more even complexion.\
**Abbreviations:** FCC, face compact cream; VAS, visual analog scale.](ccid-9-307Fig3){#f3-ccid-9-307}

###### 

Components and key activities of face compact cream

  Component                            Action
  ------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------
  Selective photofilters               UVB protection while allowing partial penetration of UVA
  *Salix alba* (willow bark extract)   Anti-inflammatory effects[@b24-ccid-9-307]--[@b26-ccid-9-307] and reduces *Propionibacterium acnes*[@b22-ccid-9-307]
  1,2-Decanediol                       Reduces *P. acnes* and sebum production[@b22-ccid-9-307],[@b23-ccid-9-307],[@b39-ccid-9-307]
  Vitamin B~3~                         Anti-inflammatory effects and improvement of the epidermal barrier[@b27-ccid-9-307],[@b29-ccid-9-307]
  Soy isoflavones                      Anti-inflammatory and antioxidant effects and protects DNA from UV damage[@b28-ccid-9-307],[@b40-ccid-9-307]--[@b42-ccid-9-307]
  Vitamins C and E                     Antioxidant effects

**Abbreviations:** DNA, deoxyribonucleic acid; UVA, ultraviolet A; UVB, ultraviolet B.
